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HOACHUTEJIBHASA 3AIIMCKA

I'eomeTpusi kak OAMH M3 OCHOBHBIX pa3/ieNIOB IIKOJILHOM MaTeMaTHKH,
UMEIOIINN CBOEH IeJIbI0 00€CTICYUTh M3YyYE€HHE CBOMCTB U pa3sMepoB (uryp, ux
OTHOLIEHW ¥ B3aUMHOE pACHOJOXKEHUE, ONUPAETCS Ha  JOTUYECKYIO,
JIOKa3aTeNbHy0 JUHUIO. [[€eHHOCTh M3y4eHHs T€OMETPUU HAa YPOBHE OCHOBHOTO
oOurero o0pa3oBaHMs 3aKJIIOYAETCS B TOM, YTO OOYYAIOLIUNUCA YUUTCS MPOBOAUTH
JIOKa3aTeNbHbIE PACCYXKIACHHUS, CTPOUTH JIOTHYECKUE YMO3aKITIOUEHHUS, TOKA3bIBaTh
UCTUHHBIE YTBEP)KICHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
pacCcyX IeHuss «OT TMPOTUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
dbopmyIUpoBaTh OOpPaTHBIE YTBEPKIACHUS.

Bropoii uenpt0 M3ydeHUsT TE€OMETPUU SBIISIETCS HCIOIb30BaHUE €€ Kak
MHCTPYMEHTA MPHU PEIICHUU KAaK MATEeMaTHYECKHX, TaK M MPAKTUYECKHX 3ajad,
BCTpEUAIOIINXCSI B peanbHOM Ku3HU. OOydaromuiics [TODKEH Hay4YUThCs
OMPENIENIUTh T€OMETPUUYECKYI0 (UTypy, ONMHCaTh CIOBaAaMU JAHHBIA YEpTEX WU
PUCYHOK, HAWTH TJIOMIAAb 3€MEIBHOI'0 YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOT'O KaOens win Tpedyemble pa3Mephbl Tapaxka Jisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAasi, BHIUMCIUTENIbHAS JMHUS B U3YYEHUU T€OMETPHUHU.
[Ipu pemenuu 3a7a4 MPaKTUUECKOTO XapakTepa OOYy4YaroIIUHCS YYUTCS CTPOUTH
MaTeMAaTUYECKUE MOJEIM  PEaJbHbIX JKU3HEHHBIX CHUTYallUil, MPOBOAUTH
BBIYMCIICHUS U OLIEHUBATh aJIEKBATHOCTh MOJIYYEHHOT'O pe3yJibTaTa.

KpaitHe BakHO TOAYEPKUBATH CBSI3M TEOMETPUM C APYTUMU Y4eOHBIMU
npeaMeTaMi, MOTHBUPOBATH MCIIOJIB30BATh ONpPEIEICHUS TeOMETPUIECKUX (PUryp
U TIOHSTHM, EMOHCTPUPOBATH MPUMEHEHUE TOJYYCHHBIX YMEHHA B (U3HKE U
TEXHUKE. OTH CBs3W HauOoliee SIPKO BUAHBI B Temax «BekTops»,
«Tpuronomerpuueckue CoOOTHOLICHUs», «Meroa koopauHat» u «Teopema
[Tudaropar.

VYueOnbiii kypc «l'eomerpus» BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3Ieiibl
conepxkanusi: «['eomerpuueckue Gurypsl M UX CBoicTBay, «M3mepeHue
FEOMETPUUECKUX  BEIUYUHY», «JlekapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTHY,
«Bekrtopbl», «JIBrxkeHus miockoctuy, «I[IpeodpasoBaHus mogo0ous».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBogutcsi 204 yaca: B 7 kinacce
— 68 vacoB (2 yaca B Henento), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJIEIIO).



COJAEP XAHME OBYUYEHUA
7 KIIACC

Hauanenble nonsTus reomerpun. Touka, mpsMas, OTPE30K, JIyd. Yroi. Buasl
yriioB. BeprukanbHple U CcMexHble YyIUubl. buccexkrpuca yria. Jlomanas,
MHOIOyrojIbHUK. [lapannensHoCcTs U NEPIEHAUKYIAPHOCTD NPSAMBIX.

Cummerpuunble  ¢urypsl. OCHOBHBIE CBOWCTBa OCEBOW CHUMMETPUHU.
[IprMepbl CUMMETPHUH B OKPYKAKOLIEM MUPE.

OCHOBHBIE TIOCTPOEHHMSI C THOMOILIBK LUPKYJIS U JIMHEUMKH. TpeyronbHUK.
Bricora, mennana, OuccekTpuca, UX CBOMCTBA.

PaBHOOenpeHHBII W  PaBHOCTOPOHHMI  TpeyroidpbHUKH. HepaBeHCTBO
TPEYrOJIbHUKA.

CpoiicTBa M MpU3HAKM paBHOOEAPEHHOro TpeyroiapHuka. IlpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJIeNbHBIX NPsAMbIX. CymMMa yrioB TPEYroJbHUKA.
Buenrnue yriel TpeyroibHUKA.

IIpssmMoyrosbHblli  TpeyronbHuK. CBONCTBO MeEIHMaHbl MPSAMOYTOJIBHOTO
TPEyrojibHUKa,  IPOBEAEHHOM K  runoreHyse. lIpu3Haku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsAMOYTroIbHBIN TPEYTOJIBHUK € YIJIOM B 30°.

HepaBeHncTBa B reomerpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OosbIIeM yriie U OOJbIIEH CTOPOHE TPEyroJbHUKA.
IleprieHIUKYIISIp ¥ HAKIIOHHAS.

'eomerpuueckoe MecTO TO4YEK. buccekTpuca yriia W CepeIMHHBIN
NEPNEHAUKYJIISP K OTPE3KY KaK TEOMETPUUECKNE MECTA TOYEK.

OKpy)KHOCTP M KpyI, XOpJa U JuaMeTp, HX CBOMCTBAa. B3saumuoe
PaCIIONOKEHUE OKPYKHOCTU M npsiMoM. KacarenbHas m cexkymas K OKPYKHOCTH.
OKpyXHOCTh, BIHCAaHHAas B Yyroi. BrnucanHas W onucaHHAas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KUIACC

UYersipéxyronpHuku. [lapamnenorpamm, ero npusHaku 1 cBoicTBa. YacTHbie
ClIydau mapajuieiorpaMMoB (TIpsIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKU U
cBoicTBa. Tpamemusi, paBHOOOKas Tpamenus, €€ CBOHCTBA MW MPU3HAKHU.
[IpssmoyrosibHas Tpamnemusi.

Meron ynsoenuss meauansl. LleHTpanbHas cumMmerpus. Teopema daneca u
TeopeMa O MPOMOPIUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJibHUKA U Tparneuuu. LleHTp macc TpeyroiabHuKa.

[TogoOue TpeyroabHUKOB, Kod(pduuueHnt mnomodus. IlpuzHaku mogo0Ous
TpeyroibHUKOB. [IpuMeHeHne nogoOus npu pereHny NpakTUYecKuX 3a/1a4.



CpoiicTBa mmomaneid reomerpuueckux ¢uryp. Dopmynbl A IUIOLIAAH
TpeyrojibHUKa, NapajuienorpaMma, pomo6a u Tpanenuu. OTHOILIEHWE IUIomaaen
o100HBIX UTYP.

Brruncnenne miomanend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. IIpumenenue teopembl Iludaropa npu penieHUn
IIPAKTUYECKUX 3a1a4.

CuHyc, KOCHMHYC, TaHT€HC OCTPOrO yrila NPsIMOYTOJIBHOTIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. TpUrOHOMETpUYECKHE (YHKIIHU
yriioB B 30, 45 u 60°.

BrnincanHble ¥ LEHTpalbHBIE YIJIbI, YIOJl MEXIY KacaTeIbHOU U XOpIOM.
Yrael Mexay XOopAaamMM M CEeKylIMMH. DBrnucaHHble W ONUCAHHBIC
YETBIPEXYTOJBbHUKN. B3auMHOe pacnosiokeHue HAByX OKpyxkHocren. Kacanue
okpyxHocTeil. OO1ue KacaTeabHbIe K ABYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, «kocuHyc, Tanrenc yrioB or 0 gmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYIIbI TPUBEACHUS.

Pemenue tpeyronbHUKOB. TeopemMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemienne npakTHUecKMX 3aJad C HUCIOJIb30BAHUEM TEOPEMbI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaodust. [logqoOue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O mNpPOU3BENECHUHM OTPE3KOB XOpJ, TEOPEMbl O MPOU3BEACHHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaAPATe KACaTEIbHOM.

Bekrtop, mmuHa  (MOAyNb)  BEKTOpA,  COHAINpPABICHHBIE  BEKTOPHI,
OPOTUBOIIOJIOKHO ~ HAIpaBJICHHbIE  BEKTOPbl,  KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIepaluu HaJ BeKTopamu. Pa3nojkeHue BeKTOpa MO JIBYM
HEKOJUIMHEapHbIM BekTopaM. KoopaunHatsl BekTopa. CKalsIpHOE NPOU3BEACHHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKIEHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI Ha IJIOCKOCTU. Y PAaBHEHUS MPSAMOU U OKPYKHOCTH
B KOOPAMHATAX, [IEPECEUCHUE OKPYKHOCTEN U MPAMBIX. METOJI KOOPAUHAT U €r0
IPUMEHEHHE.

[IpaBunbHbIE MHOrOYroapHUKHM. [InmuHa OKpyxHOCTH. I'pamycHas wu
paauaHHas Mepa yIyia, BBIYMCICHHE JUIMH AYr OKpyxkHocTeu. [lmomanes kpyra,
CEKTOpa, CErMEHTA.

JIBWOKEHUS IUIOCKOCTH M BHYTPEHHUE CUMMETpUU (Quryp (s1eMeHTapHble
npeactasnenus). [Tapannensueiii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUHSA TPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMMbl y4yeOHOro Kypca
«["eoMeTpus» XapaKTepU3yIOTCS:

1) matpuoTnyecKoe BOCIMTAHHE:

IIPOSIBJICHUEM HMHTEpEca K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MaTEMaTUKHM, LEHHOCTHBIM OTHOUIEHHWEM K  JOCTHXKEHMSIM  POCCHUICKHX
MAaT€MaTUKOB M POCCHMCKOW MaTEMAaTUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JOCTHKEHUM B IPYIUX HAyKaxX W MPUKIAJAHBIX cepax;

2) rpaIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEW I'pa)kIaHWHA U pealn3aliu ero
npaB, TMPEICTAaBICHHMEM O MaTeMaTHUYeCKUX OCHOBaX (YHKIMOHHPOBAHUS
pPa3IMYHBIX CTPYKTYp, SIBIE€HUH, MPOLEAYp TpakIaHCKOro oOIliecTBa (HampuMmep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C IPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM Ba)XKHOCTH
MOPAJIBHO-3TUYECKUX IPUHIUIIOB B IEATEIBHOCTH YUYEHOIO;

3) Tpy10BOE BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE€ B PEIIEHUM NPAKTHYECKUX 33134
MaTEMaTUYECKON HANpPAaBICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOIO
o0pa3oBaHMsI Ha TPOTSHKEHUM BCEH JKM3HM JUIS YCHEIHOW MpodeccroHanbHOM
JEATENbHOCTU M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
IOCTPOEHUEM MHAMBUYAIBHON TPAEKTOPUM 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTHYeCKOE BOCTIMTAHME:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY UM  3CTETUYECKOMY  BOCIPHUSTHUIO
MaTeMAaTUYECKUX OOBEKTOB, 3a/ay, PEIICHUH, PACCYKIEHUI, YMEHUIO BUJIETh
MaTE€MAaTU4YECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 O3HAHMA:

OpUEHTAllUell B JEATEIBHOCTM HA COBPEMEHHYIO CHCTEMY Hay4HBIX
IpeCTaBlIeHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOJIbI U
o0miecTBa, MOHMMAaHUEM MaTEMaTHUYECKOM HAyKh Kak cQepbl dYeloBeUYeCKOn
NEATEIbHOCTH, JTANoOB €€ pa3sBUTHS W 3HAYMMOCTH JUIA Pa3BUTHs LUBUJIM3ALMHU,
OBJIQJICHUEM SI3BIKOM MATEMATHUKH U MAaTEMATHYECKOW KYJIbTYpOM KaK CPEICTBOM
NO3HAHUS MHpa, OBJIAJEHUEM IIPOCTEUINMMHU HABBIKAMHU MCCIIE0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (POPMHPOBAHHME KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPUMEHATh MAaTEMAaTHUYECKUE 3HAHWA B HMHTEpEcax CBOEro
3JI0POBBS, BCACHHUS  3J0POBOr0  oOpa3a JKM3HU  (3I0pOBOE  IHTAHUE,
cOaaHCUPOBAHHBIM pPEXUM 3aHSATUM U OTAbIXa, peryiaspHas ¢uzndyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, TPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY M TAaKOT'o JKe MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0THYecKO€e BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTEeMaTUUECKUX 3HAHUM JJISI PEIIEHUs 3aaad
B 00JIACTH COXPAHHOCTH OKPYXAIOIIeH Cpelbl, IIaHUPOBAHMUS TIOCTYNKOB U
OLICHKH WX BO3MOXHBIX TMOCJEICTBUM IS OKPYKAIOWIEH CPEIbl, OCO3HAHUEM
100aJIbHOTO XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTEeH UX pelIeHus;

8) ajanTanus K M3MEHAKWIIMMCH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JEUCTBHUSIM B YCIOBUAX HEOMNPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEM KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCJIIE
YMEHUE YYUThCS Yy JPYTrux JIOJIe, MpuoOpeTaTh B COBMECTHOM AESATEILHOCTU
HOBBI€ 3HAHUS, HABBIKK U KOMIIETCHIIMN U3 OIbITA JPYTUX;

HEOOXOAUMOCThIO B ()OPMUPOBAaHWM HOBBIX 3HAHHH, B TOM YHCIIC
dbopMyIUpOBaTh UJEH, MOHATHS, TUTIOTE3bl 00 OOBEKTAX U SBJICHUSIX, B TOM YUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JEMUIIMTBI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyalMi0, BOCIPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIONIUMNA KOHTPMEpP, KOPPEKTHUPOBATH
NpUHUMAEeMble pelieHus U JeUCTBUS, (OpPMYJIUPOBATh U OIEHUBATH PUCKU U
MOCJICICTBUSA, (POPMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHbIE YyHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

ba3oBble Jornueckmne geiicTBUs:

e BBIBIATh U XaPAKTEPHU30BATh CYIECTBEHHBIC NMPU3HAKH MATEMAaTHUYECKUX
00BEKTOB, TOHATHN, OTHOIICHWA MEXIYy TMOHATUSAMH, (POPMYIHPOBATH
OTpe/eNiCHUs]  TIOHATHH,  YCTAaHABIMBAaTh  CYIICCTBEHHBIM  MPU3HAK
KiaccuuKanuy, OCHOBaHUS g OOOOIIEHHS W CpaBHEHUS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIH3A,;

e BOCIpPUHUMATh, (GOPMYIHPOBATH W  MPeoOpa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATCIbHBIC, CIWHWYHBIC, YacCTHBIC W OOIIHE,
YCIIOBHBIE;



BBEISIBIISATh ~ MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeunss B (daKTaxX, JTaHHBIX, HAONIOACHHUSIX U YTBEPKICHHSIX,
npeIaraTh KPUTEPUH ISl BBISBICHUS 3aKOHOMEPHOCTEH U TIPOTHBOPEYUHIA;
JIeNaTh BBIBOJBI C HWCIIOIH30BAHMEM 3aKOHOB JIOTWKH, JCHYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIFOUCHUH, YMO3aKIIOUCHUH 110 aHAIOTHH;

pa3buparh J0Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPXKICHUHU (NPSIMBIE M OT
MPOTHUBHOI'0), MPOBOJUTH CAMOCTOSATEIHLHO HECIOKHBIE OKA3aTeIbCTBA
MaTeMaTH4YeCKuX (HaKTOB, BBICTPAWBATh APTYMEHTAIMIO, TPUBOIUTH
IPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HauOoOJiee TMOMXONAIMUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHECR).

Ba3oBbIe ucciienoBarebCKe 1eCTBUA .

UCTIOIh30BaTh BOMPOCH KaK HCCIIEIOBATENLCKHI WHCTPYMEHT ITO3HAHUS,
dbopMynHpoBaTh BOMPOCH], (PUKCHUPYIONIME MPOTHUBOpPEUYUE, MpodiieMy,
CaMOCTOSITEJIHO YCTAaHABIIMBaTh HMCKOMOE H JIaHHOE, (HOPMHUPOBATH
THIOTE3Y, apTyMEHTHPOBATh CBOKO TIO3UITUIO, MHCHHUC;

NPOBOJUTh IO CaMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOr0 00BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXKy COOOI;
CaMOCTOSATEIBLHO (OpMyITHpPOBaTH 00OOIIEHUS W BBIBOJBI IO pe3yJIbTaTaM
NPOBEAEHHOTO HAOIIOACHUS, WCCIEIOBaHUs, OICHUBATh JOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTATOB, BEIBOJIOB U 0000IIICHMIA;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKKE BBIIBUTATh
MIPEITONIOKEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

PabGora ¢ ungopmanmei:

BBISIBIISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIIMH, JAHHBIX,
HEOOXOAMMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOUpaTh, aHAJIM3UPOBATh, CHCTEMATU3MPOBATh M HMHTEPIPETHPOBATH
uH(GOpPMAITUIO PA3TUYHBIX BUAOB M (JOPM MPEICTABICHNUS,

BEIOWpaTh (GopMy TpeACTaBiICHUS WHPOPMAMA ¥ WUTFOCTPUPOBATH
peliaemMble 3aJayd CXeMaMH, JUarpaMmamMH, HWHOM rpadukod H HUX
KOMOMHAIIUSIMU,

OLICHUBAaTh HAAEKHOCTh HH(OpPMAIUU TIO KPUTEPUSIM, NPEIIOKEHHBIM
YUUTENIEeM WIH CPOPMYTUPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CY>KJIEHHUSI B COOTBETCTBUH C YCIOBUSMU
U LEJISIMU OOIIeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO XOJy pEeUICHUs
3aJlayu, KOMMEHTUPOBATh MOJTYYEHHBIN pPe3yJbTar;

e B Xx0zi¢ 00CYXICHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY 00CYkKIa€MOU TEMBI,
npoOJieMBbl, pemaeMoil 3aJauun, BbICKa3bIBaTh MJI€H, HAlleJIEHHbIE HA MOMCK
pELICHHsI, COMOCTABJIATh CBOM CYXACHHS C CYXICHUSMU APYrHX
YYaCTHHUKOB JHAalIora, OOHApPY)KMBATh pa3liMyMe M CXOJCTBO IMO3UIIMH, B
KOppEeKTHOU popme GpopMyarpoBaTh pa3HOIIaCUs, CBOU BO3PaKEHUS;

e TMPEACTABIATh  PE3YIAbTaThl  PELICHUS 3aJ1auu, AKCIIEPUMEHTA,
UCCIIeIOBaHUs, IPOEKTA, CAMOCTOSATEIBHO BEIOMPATh ()OpMAT BHICTYILJICHUS
¢ y4€ToM 3aja4 MPE3eHTAlUU U OCOOCHHOCTEN ayTMTOPUH;

e IIOHMMATh U HUCIIOJIB30BATh NIPEUMYILIECTBA KOMAaHAHOW U UHIUBUAYAJIbHOU
paboTHI MPHU PEIICHUN YUEOHBIX MAaTEMATUYECKUX 3a/1a4;

e IPUHUMATh LI€JIb COBMECTHOM JESATENbHOCTH, IJIAHUPOBATH OPTraHHU3ALHUIO
COBMECTHOM paloOThl, pacmnpeaensTb BHIbI padOT, JOroBapUBaThHCA,
o0CyXJaTh MPOIECC M Pe3yabTaT pabOThl, 0000IaTh MHEHUS HECKOIbKUX
JIIOJIEH;

e y4acTBOBaTh B TIpynmnoBbIX (opmax paboTel (0OCY)aeHUs, OOMeH
MHEHUSMH, MO3TOBbI€ IITYPMbI U JPYTHE), BBITOIHATH CBOIO YacTh padOThI
U KOOPJIMHUPOBAaTh CBOM JEHUCTBHS C JAPYTMMH WICHAaMH KOMAaHJbI,
OLICHMBATh KauyeCTBO CBOEro BKJaJa B OOIIMI MNPOAYKT O KPHUTEPHUAM,
c(hOpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUS.

PerynsiTuBHBIC YHMBeEpCaJbHbIe YUeOHbIE AeliCTBUSA

Camoopranuzanus:

e CaMOCTOSITEJIbBHO COCTAaBJISATh IUJIaH, AJIFOPUTM pEHIeHUs 3aiaud (Ujd €ro
4acTh), BBIOMpATh CIOCOO PEIICHUS ¢ YYETOM HMEIOIIUXCS PECypCOB M
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpOBaTh M KOPPEKTUPOBATH
BapUaHTHI PEIeHUI ¢ Y4ETOM HOBOM MHGOPMALIIH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJJIEKT:

e BJAJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ylbTara
pElICHHUsT MAaTEMAaTUYECKOW 3a/1a4H;

e TMPEIBUAECTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaAWJCHHBIX OIMMOOK, BHISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE PE3YJIbTaTa JNEATEILHOCTU MOCTABICHHON LEIU U
YCJIOBUSIM, OOBSCHATH MPUYUHBI JOCTHXKCHUS WJIM HEIOCTIKCHHS IIETH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

NPEAMETHBIE PE3YJIBTATBI



K xonHmy oOyuenus B 7 KJjacce OOYYaIOUIUHCSA TOMYYUT CIEAYIOIINE
peIMETHBIE PE3YyJIbTaThI:

Pacnio3naBaTh HM3y4yeHHBIE TeOMETpUYEeCKue (Urypbl, ONpenensTh HX
B3aMMHOE pPAaCIOJOKEHHE, H300pakaTb TIeOMETpUYECKHUe (UTYPHI, BBIIOJHATD
YepTEeXU MO YCIOBUIO 3a1ayd. V3MepsTh JMHEHWHBIE W YIJIOBBIE BEIUYHHBI.
PemaTp 3a1aun Ha BBIUKCIECHUE IJIMH OTPE3KOB U BEIUYHH YIJIOB.

Henate rpyOyl0 OIIEHKY JMHEWHBIX W YIJIOBBIX BEJIWYUH TMPEIMETOB B
peasbHOM KHU3HU, pa3MepoB MNPUPOAHBIX OOBEKTOB. Pasnmuuarh pasmepbl 3THX
OOBEKTOB M0 NOPSAAKY BETUYHHBI.

CTpouTh 4epTEXH K TEOMETPUUECKUM 3a]1ayaM.

[Tonp30BaThCs NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
NPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PELICHUH 3a/1a4.

[IpoBOINTE JTIOTMYECKHUE PACCYKIACHUS C HCIOJIB30BAHUEM IE€OMETPUUYECKHX
TEOPEM.

[Tonp30BaThCAd MpPU3HAKAMHU PABEHCTBA MPAMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM  MEJMaHbl, MPOBEAEHHOM K  THIOTEHY3€  IPSAMOYTOJIbHOIO
TPEYroJibHUKA, B PELIEHUN T€OMETPUUECKUX 3a/1aY.

OmnpenensaTh NapawiedIbHOCTh NPSAMBIX C TOMOUIBIO YTJIOB, KOTOpPBIE 00pa3yeT
¢ HUMU cekymas. OnpenensaTs napauieJIbHOCTh NPSIMBIX C MOMOIIBIO PaBEHCTBA
PacCTOSIHAN OT TOYEK OJHOM IPSMOU 10 TOYEK APYrOM MPSMOM.

Pematp 3aaum Ha kjeT4yaTol Oymare.

[IpoBOIUTH BBIYMCIEHUS M HAXOAUTh YHUCIOBbIE M OYKBEHHbIE 3HAYEHUS
JIJIOB B TEOMETPUYECKMX 3aJayaX C MCHOJIb30BAHHMEM CYMMBI  YIJIOB
TPEYrOJbHUKOB ¥ MHOIOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpPHU
NEepPECEUCHUN JIBYX MapajuleNibHbIX MpsAMBbIX cekylied. PemaTte npakTuueckue
3a/1a4yv Ha HaXOXJIEHHUE YTJIOB.

Brnanere NOHATHEM TIE€OMETPUYECKOrO MECTa TOYEK. YMETh ONPENEisaTh
OMCCEKTPUCY YIila U CepPEeIUHHBIN MEPIEHIUKYISIP K OTPE3KY KaK T€OMETPUUECKIE
MECTa TOYEK.

@opMyIMpOBaTh OMNPEAEICHU OKPYKHOCTH M Kpyra, XOpIbl U JUAMETPa
OKPY>KHOCTH, TIOJIb30BAThCSI UX CBOMCTBAMH. ¥ METh IPUMEHSTH 3TU CBOMCTBA MPHU
pELIeHNH 3a]ad.

Bnaners NOHATHEM ONKWCAHHOM OKOJIO TPEYTrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ ueHtp. [lonb3oBaThCs (akTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJbHUAKA IIEPECEKAOTCS B OJHOM TOYKE, WU O TOM, 4YTO CEPEIUHHBIE
NEPHEHIUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OTHOM TOUKE.

Bianers noHsATHEM KacaTelbHOM K OKPYKHOCTH, TOJIb30BATHCSI TEOPEMOM O
NEPNEHAMKYJIIPHOCTU KacaTelbHON U paanyca, MPOBEAEHHOIO K TOUKE KaCaHUsI.



[Tonb30BaThCS MPOCTEUIIMMHU T'€OMETPUUYECKUMU HEPABEHCTBAMH, TTIOHUMATh
UX MPAKTHYECKHUI CMBIC]I.

IIpoBOINUTE OCHOBHBIE T€OMETPUUECKUE TIOCTPOCHMSI C ITOMOIIBIO LIUPKYJIS U
JIMHEUKMU.

K konmy oOyuenuss B 8 kJiacce oOyYaromIMiicsi TMOTYYHUT CIEAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJBl YETBHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM IEPECEUYEHHMS] MEIHMaH TPEeYrojbHHUKAa (LIEHTpa
Macc) B pEILIEHUH 3a/au.

Braners noHsATHEM CpeNHEN JMHUM TPEYrOJIbHUKA W TPalelHy, NPUMEHATh
UX CBOMCTBA IIPU pEUIEHWH reomeTpudeckux 3aaad. [lomp3oBaTeca Teopemon
Qajieca U TEOPEMOU O IPOMOPLIMOHATIBHBIX OTPE3Kax, IPUMEHITh UX JJIs1 PEIICHUS
IIPAKTUYECKUX 3a7a4.

[IpuMeHaTh npu3HaKK NOJ00US TPEYTOJbHUKOB B PEIICHUH T'€OMETPUIECKUX
3az1ay.

[Tonb3oBaThcst Teopemoit [ludaropa npns pemieHuss TE€OMETPUUYECKUX U
NpakTUYeCKuX 3axad. CTpouTh MaTEMaTHYECKYyH0 MOJENb B IPAKTHUYECKHUX
3a/1a4ax, CaMOCTOSITENIBHO JEJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIIHE JIJTUHBI.

Brmanerp mnoHATHMAMHM CHMHYyCa, KOCHMHYyCa M TaHIE€HCAa OCTpPOro yria
IPSIMOYT'OJILHOTO TpeyroyiibHUKa. [101b30BaThbCsl STUMU MOHATUAMM ISl PEIICHUS
NPAKTUYECKUX 3a7a4.

Boraucasate (pa3nuuHbiMU crioco0aMu) IUIOUIAb TPEYroJbHUKA U IIOLIAAH
MHOTOYTOJIbHBIX ~ (Uryp (IOJIb3ysiCh, TJ€ HEOOXOAUMO, KaJIbKYyJISITOPOM).
[IpuMeHsATh noMy4YeHHbIE YMEHHUS B MPAKTHYECKUX 3a/1a4ax.

Brnagere NOHATHAMM BIHCAaHHOIO W LEHTPAJIBHOIO YIJa, HMCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yIWIaX, YIVIAX MEXIY XOpJAaMHU (CEKYIIHUMH) U YIJIE MEXIY
KacaTeIbHOM M XOPAOU NPH PENIEHNH I'€OMETPUYECKUX 3aa4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, NPUMEHITh CBOMCTBA
OIMCAHHOI0 YETBIPEXYTOJIBHUKA IIPU PELICHUU 3a/a4.

[IpuMeHATh MONyYeHHbIE 3HAHUS HA NPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJIENIN IS 3a/1a4 peajbHOW KU3HU U MMPOBOAUTH COOTBETCTBYIOLIME BBIYMCICHUS
C NIPUMEHEHUEM TNOoJ00UsS U TPUTOHOMETPUU (IOJIB3YSICh, TJ€ HEOOXOAMMO,
KJIBKYJIATOPOM).

K xonHmy oOyuenus B 9 kJjacce 0Oy4arOUIUHCSA TOMYYUT CIEAYIONINE
peIMETHbIE PEe3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (QYHKIUM OCTPBIX YIJIOB, HAXOIWUTh C HX
IIOMOIIBIO PA3JINYHBIE 3JEMEHTHI IPSMOYTOJIBHOIO TPEYTrOJIbHUKA («penieHue



OPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY»). HaXonuTh (¢ MOMOIIBIO KaTbKYJISTOPA) AJIMHBI
U YIJIbl JUIsl HETaOJIUYHbBIX 3HAYEHUH.

[Tonb30BaTbes hopmynamMu NPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JUJI HAXOXKJEHHUS COOTHOLIEHHH MEXIYy TPUTOHOMETPUUYECKUMU
BEITUYHHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCMHYCOB JUISl HAXO0XKJICHUS PA3ITUYHbIX
AJIEMEHTOB TPEYrOJIbHUKA («pEIICHHE TPEYroJbHUKOBY»), NPUMEHATh WX IpHU
pELIEHNH T€OMETPUYECKUX 3a/1a4.

Brnaners moHsTMsSMEH  npeoOpa3oBaHMS  MOJ00MS, COOTBETCTBEHHBIX
AJIEMEHTOB NOA00HBIX (uryp. [lonbp3oBaThest CBOWCTBaMHU 110100UsI TPOU3BOJIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI W HAXOAUTh YIJbl Yy MOAOOHBIX (uUryp.
[IpumeHsaTh CBOMCTBa MOMOOMS B MPAKTUYECKUX 3ajladyax. YMETh NPUBOIUTH
npUMepbl NOJOOHBIX GUTYP B OKPY’KAIOILIEM MHUPE.

ITonb30BaTECS TEOPEMAMU O IPOU3BEIECHUN OTPE3KOB XOPA, O IPOU3BEACHUN
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCS BEKTOpaMH, MOHUMATh MX TEOMETPUYECKHA W (U3HUECKUI
CMBICJI, MPUMEHATh HMX B PEIIEHUU TECOMETPUUYECKUX U (PU3MYECKUX 3ajad.
IIpuMeHATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAX0XKICHHS IJIMH U YIJIOB.

[Tonp30BaThCs METOAOM KOOPAMHAT HA IUIOCKOCTH, NPHUMEHSTh €ro B
pELIEHUH T€OMETPUUECKUX U MPAKTUYECKHX 3a/1ay.

Bnaners MOHATHSMU MPAaBUILHOIO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI IYyTH OKPYXXHOCTH M PaJWaHHOM MEphl yria, YMETh BBIYUCIIATH ILIOMIAb
Kpyra u ero yacreil. [[puMeHATh noay4yeHHble YMEHHS B IPAKTUYECKUX 3a7a4ax.

Haxonute ocu (WM LEHTPbI) CUMMETPUHM (UTYyp, NPHUMEHSTH JIBHXKECHUS
IJIOCKOCTH B IMPOCTEUIIUX CIydasiX.

[IpuMeHATh MOJIydEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MaTEMaTUYECKHE
MOJIENH JUISl 33]1a4 PEAIbHOM KU3HU U ITPOBOJUTH COOTBETCTBYIOLIME BHIYMCIICHHUS
C NPUMEHEHHEM MOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (MOJB3YyACh, TAE
HEO00XOUMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaunmenoBaHue pa3iesioB 1 TeM uudposbie
Ne ni/m P Kontpoasnbie | IIpakTnueckue (nupp )
NMPorpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
[Ipocreiimne reome €CKHe
1 I/I)E) CBZI;:T; Ir/Islee Ei—lnp?e re:MniH;}:ngix 14 bubamorera LOK
’ p P https://m.edsoo.ru/7f415e2e
BEJINYNH
bu6mmoreka [IOK
2 T 22 1
PEyroTLHuid https://m.edsoo.ru/7f415e2e
3 [TapamiensHble npsMbIe, CyMMa yITIOB 14 1 bubnnorexa [IOK
TpeyroJbHUKa https://m.edsoo.ru/7f415e2e
4 Oxpy>kHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubmmorexa [IOK
MOCTPOECHUSA https://m.edsoo.ru/7f415e2e
. bubmuorexa [IOK
5 II 4 1
OBTOPCHHE, 000OWICHHE SHAHHIL https://m.edsoo.ru/7f415e2e
OBHIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaumeHoBaHue pa3aenoB U TeM nuppoBbIe
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
N bubmuotexa [IOK
1 4 12 1
STHPEAYTONBHIRA https://m.edsoo.ru/7f417e18
Teopema daneca u TeopeMa o
2 MIPONOPLHUOHATIBHBIX OTPE3KaX, NOJO00HbIE 15 1 brbmrorexa LIOK
POTIOPH P > 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKU
[Inomans. Haxoxaenue miomanen
3 Tpe HIOJJIIBHI/IKOB " f/IHOFO O;EHILHX ¢bur 14 1 bubmmorexa [JOK
peyr o YP- https://m.edsoo.ru/7f417e18
[Tnomaau nogoOHBIX Guryp
4 Teopema Iludaropa u Hauana 10 1 bub6mmorexa [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIuBl B OKPY’KHOCTH. Brincanssle u
5 ONMCAHHBIEC YETHIPEX YT OJIbHUKU. 13 1 bubnnoreka [IOK
KacarenpHble k okpyxHOCcTH. Kacanue https://m.edsoo.ru/7f417e18
OKpY>KHOCTEH
bu6mmoreka [IOK
6 I1 600 i 4 1
OBTOPCHIE, ODODIICHIE SHAHHH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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9 KIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HanmeHoBaHHe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NMPOrpamMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoTbI
pecypchbl
1 Tpuronometpus. TeopeMbl KOCHHYCOB U 16 1 bubnuorexa LIOK
CHHYCOB. Penienue TpeyroabHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue nogobus. Merpuueckue 10 1 bu6numorexa [IOK
COOTHOIIEHUSA B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
but6mmoreka [IOK
3 Bextopel 12 1 https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
4 9 1
JlexapToBBI KOOPIMHATHI HA TNIOCKOCTH httos://m.edsoo.ru/7fA1a12¢
[TpaBunbHBIE MHOTOYTONBHUKH. J{THHA
5 OKPYXHOCTH | IO KpyTa 8 bubamorexa [JOK
py = HU pyra. https://m.edsoo.ru/7f41al2c
Brrancnenune mioniaaei
bu6mmoreka [IOK
6 6
JBHsKeHHS II0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AITHS 7 5 bub6moreka [IOK
3HAHHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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https://m.edsoo.ru/7f41a12c
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